The effect of the parenteral administration of magnesium sulfate on the renal hemodynamics of normal dogs (1) and normal children (2) has been previously reported. However, no data are available concerning the effects of magnesium sulfate on the excretion of other electrolytes, nor have studies on the renal clearance of magnesium been reported. It is the purpose of this report to present such data.
The effect of the parenteral administration of magnesium sulfate on the renal hemodynamics of normal dogs (1) and normal children (2) has been previously reported. However, no data are available concerning the effects of magnesium sulfate on the excretion of other electrolytes, nor have studies on the renal clearance of magnesium been reported. It is the purpose of this report to present such data.
METHODS
Studies of renal function, electrolyte excretion, and the clearance of magnesium were performed on six young men without evidence of cardiovascular or renal disease. The experimental subjects received a normal hospital diet which contained between 7 and 15 grams of sodium chloride daily. The experiments were performed in the basal state after adequate hydration by the oral ingestion of one liter of water 60 to 90 minutes before the study. Renal plasma flow was determined by the clearance of para-aminohippurate according to the method of Goldring and Chasis (3) and utilizing a constant injection syringe as previously described (4) . The indicated that concentrations of magnesium exceeding those found in the urine in these experiments had no effect on the flame photometric determination of sodium or potassium. Chloride was determined by the method of Schales and Schales (6) . Serum magnesium was determined by the molybdivanadate method of Simonsen, Westover, and Wertnan (7). Urinary magnesium was determined by a similar method as modified by Stutzman (8) .
RESULTS
The control values for renal hemodynamic, electrolyte excretion, and magnesium clearance studies are the averages of three consecutive periods. The values during the constant intravenous administration of magnesium sulfate are the averages of three consecutive periods beginning 45 minutes after the start of the infusion.
There was a significant decrease in mean renal plasma flow (t = 3.45, p 0.02-0.01) and in glomerular filtration rate (t = 5.98, p < 0.01). Although the mean percentage change was slight, being 9.9 per cent for renal plasma flow and 8 per cent for glomerular filtration rate, both functions decreased in each patient. Since the statistical analysis was done by the method of paired controls (t = t24 and since the changes were all in the n/ same direction, these changes in renal plasma flow and glomerular filtration rate are statistically significant. However, the degree of change does not imply physiologic significance. The filtration fraction increased in three patients and decreased in three. The clearance data are recorded in Table I .
The serum sodium, potassium, and chloride concentrations were unchanged by the administration of magnesium sulfate. An increase in the urinary sodium and chloride excretion and a decrease in potassium excretion occurred in each patient and 858 Table III .
DISCUSSION
The present concept of the action of magnesium sulfate upon the kidney is that the renal vascular bed participates in the generalized vasodilatation which follows the parenteral administration of magnesium (1, 2) . Thus renal plasma flow and glomerular filtration rate may be maintained despite a drop in blood pressure, these results being explained by renal afferent arteriolar dilatation. The validity of this concept is supported by the observation that magnesium sulfate produces renal hyperemia, without significant changes in the glomerular filtration rate, in the hypertensive phase of acute glomerulonephritis (9) .
It is to be noted that our experimental procedure differed from those previously reported since our control studies and studies during the administration of magnesium sulfate were performed consecutively. The total duration of each experiment was three to three and one-half hours.
Under these experimental conditions, the intravenous administration of magnesium sulfate was associated with a slight but statistically significant decrease in renal plasma flow and glomerular filtration rate. No significant change in blood pressure was noted in any of the subjects.
The action of magnesium sulfate in causing an increase in the urinary excretion of sodium and chloride is of interest. Increased load is obviously not a factor since the serum concentration of these ions did not change and since there was actually a decrease in the glomerular filtration rate. Osmotic activity by the magnesium ion could not have played a role since the rate of urine excretion decreased in most of the experimental periods following the magnesium infusion. It is further to be noted that the excretion of potassium decreased at a time when sodium and chloride excretion were increasing. The mechanism responsible for these changes is unknown. The data presented are compatible with the hypothesis that magnesium, a divalent ion, may enter into a univalent ion exchange mechanism resulting in a decreased tubular reabsorption of sodium and increased reabsorption of potassium. However, the evidence is indirect, and it is possible that other mechanisms are involved.
It has been suggested that magnesium is excreted by the renal tubules (10). However, there are no previous observations in the literature relative to the clearance of magnesium. While the clearance of magnesium increases rapidly with increased magnesium loading, the values for urinary excretion in these experiments are far below those required to implicate tubular excretory processes as a mechanism in the renal clearance of magnesium. For example, at a serum magnesium concentration of 2.49 mEq. per liter. and a glomerular filtration rate of 116 cc. per minute, 289 micro-equivalents per minute would be excreted by filtration alone assuming no tubular reabsorption. At comparable values in our experiments, 64.6 micro-equivalents per minute were excreted. In order to test the hypothesis that tubular excretion of magnesium occurs, it would be necessary to increase the magnesium loading to levels that would probably be unsafe in human experiments. Since it has been demonstrated that magnesium is excreted by the aglomerular fish kidney (11) 
